ACC deaminase activity in avirulent Agrobacterium tumefaciens D3.
Some plant-growth-promoting bacteria encode the enzyme 1-aminocyclopropane-1-carboxylic acid (ACC) deaminase, which breaks down ACC, the direct precursor of ethylene biosynthesis in all higher plants, into ammonia and α-ketobutyrate and, as a result, reduces stress ethylene levels in plants caused by a wide range of biotic and abiotic stresses. It was previously shown that ACC deaminase can inhibit crown gall development induced by Agrobacterium tumefaciens and can partially protect plants from this disease. Agrobacterium tumefaciens D3 has been previously reported to contain a putative ACC deaminase structural gene (acdS) and a regulatory gene (acdR = lrpL). In the present study, it was found that A. tumefaciens D3 is an avirulent strain. ACC deaminase activity and its regulation were also characterized. Under gnotobiotic conditions, wild-type A. tumefaciens D3 was shown to be able to promote plant root elongation, while the acdS and lrpL double mutant strain A. tumefaciens D3-1 lost that ability. When co-inoculated with the virulent strain, A. tumefaciens C58, in wounded castor bean plants, both the wild-type A. tumefaciens D3 and the mutant A. tumefaciens D3-1 were found to be able to significantly inhibit crown gall development induced by A. tumefaciens C58.